5970) was used in the collimator beam to reject the overlapping fourth-order blue-green spectrum. The nebula was trailed back and forth on the spectrograph slit, which was 3 mm or 33^ long on the sky, projecting into 0.8 mm at the plate. The measured intensity ratio was λ3729/λ3726 =: 0.56, and as this is a result from a single good plate, the uncertainty is estimated as ±0.04.
Böhm
y s results, an independent determination of the electron density has been made by observing the [O n] λ3729/λ3726 intensity ratio. The observation was made at the 200-inch Hale telescope, using the spectrograph and calibration device described -in a previous paper. 5 A Corning ultraviolet transmitting filter (No.
5970) was used in the collimator beam to reject the overlapping fourth-order blue-green spectrum. The nebula was trailed back and forth on the spectrograph slit, which was 3 mm or 33^ long on the sky, projecting into 0.8 mm at the plate. The measured intensity ratio was λ3729/λ3726 =: 0.56, and as this is a result from a single good plate, the uncertainty is estimated as ±0.04.
If we adopt the electron temperature T e = 7500° Κ derived by Böhm, the measured ratio leads to an electron density N e -3.7 X 10 3 cm -3 . This is in good agreement with the values iV e = 1.3 X 10 4 cm -3 derived by Böhm from the forbidden lines,
and Ν e =.2. S X 10 3 cm -3 , from the surface brightness in a hydrogen line, and we can therefore be fairly certain that the average electron density is of this order of magnitude (the differences between the various values quoted are no doubt caused by density fluctuations in the nebula 4 ).
We can use this electron density to estimate the mass density and the total mass of the nebula, but it must be noted that hydro- ; (λ6300 + λ6363) -5.1 Χ ΙΟ"
; (λ3726 + λ3729) -10.2 Χ ΙΟ" given for various regions in the ultraviolet by Böhm. 4 However
Strömgren's theory also shows that under these conditions of radiative ionization the hydrogen would be very nearly completely ionized throughout the body of the nebula, and that the transition from nearly complete ionization to nearly complete combination into atoms would occur in a narrow shell surrounding the nebula.
In this transition region the degree of ionization falls by a factor \/e in a distance of approximately 6 A.U., so if the nebula actually had this structure, the zone in which the [Ο i] lines are emitted would be quite small, and the lines correspondingly weak.
Hence radiative processes cannot be the dominant ionization mechanism.
Another possible process that might cause the ionization is impact of thermal electrons with atoms. This collisional ionization mechanism is insufficient by a considerable margin, however : at a kinetic temperature of 7500° Κ the degree of ionization caused by it is only 10 Ν (H + ) / Ν (Η) = 10 -4 . This result, that the ionization cannot be due to impact with thermal electrons, was first found by Böhm from the observed Ν (0 ++ ) / Ν (O) ratio. We shall return below to the ionization mechanism after discussing briefly another somewhat similar nebula.
The star TTauri is surrounded by a small emission nebula, 11 which is quite similar to Herbig No. I.
1
The sizes of the two nebulae are about the same, the emission-line spectra are quite similar, and the only major difference is that there is no bright star, similar to TTauri, in Herbig No. 1. There is, however, a faint source of continuous spectrum, presumably a star, and
Herbig has suggested that this may represent an earlier, more extended, visually fainter stage in the evolution of a star which will later become more nearly like Τ Tauri. 
